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Design and Technology

1. Concepts on Technology
There are "Technology for individual items" and "Technology for places"
in the technology.

(1) Targets of Technology

Technology for individual items is expanding its targets. Macroscopic
items include dams, huge structures and microscopic items and even
further, virtual worlds or space are included, that are beyond the grasp
of our physical senses.

Technology for places means technology that helps the use of items.
Electric vehicles and other technological developments for individual
items may be promoted to control causes of global warming, but the
technology to make use of individual items such as electric vehicles
is the task to be addressed from now. Technology for places to make

effective use of individual microscopic and macroscopic, virtual and
space technologies should be urgently developed.

(2) Methods of Technology

The technology can be classified into "experiential techniques,”
"scientific technology,” and "social technology" Experiential
techniques are those acquired through training one's senses and
physique, scientific technology involves the development of theories
and applying them to production processes, and social technology is
for organization and institution that coordinates experiential
techniques and scientific technologies. In technology for objectives,
the expansion of technological range has been brought by the
expansion of "scientific technologies." However, as scientific
technologies have been expanded beyond physical senses, detachment
from experiential techniques is considered to be a problem.

In the field of design, as tools to assist designers have been highly
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advanced and computerized, a certain level of designs can be created
even if they are not fully matured technically.

(3) Technological Evaluation

If we consider technology to be instrumental to achieve a goal, its
evaluation will mean the rationality of an instrument. Technologies
in post-modern times have promoted the pursuit of rationality.
Now that it is clear that the pursuit of rationality has adversely
affected humans and the environment, the goal itself should be
questioned from multiple aspects. Social technology is the means
for this type of evaluation.

2. Technological Tasks and the Roles of Design

Modern design began with an epigram on the dependence on
technology, however, it has become more sophisticated along with
technological advancement, and expanded beyond human senses. In

the meantime, technology has become the "black box."
Be it interface design, or package design, the role of making "black
box" technology user friendly is the current role demanded of design.

3. Technological Social Design

The Japan Institute of Design has been focusing its activities on the
concept of "social design." While addressing the social issues of
global warming and population aging, social design is meant to link
different technologies to solve distortions made by individual
technologies that have developed separately beyond human scales,
and by economic and other social technologies.

To link the various technologies, design itself is required to link
specialized genres. Social design of technology to bring technology
closer to humans by linking different technologies is required today.
Masato ISAKA, JD executive director
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Engineering Structures as Design Targets
- Design, Engineering Design and Techniques -

1) "Engineering Design" of Civil Engineering and "Design" for
Civil Engineering

Public engineering techniques branched out from military
techniques in the 18th century with the progress of the Industrial
Revolution. It was established as a profession when the Institution of
Civil Engineers was founded in 1818. Civil engineering is the oldest
branch of engineering. In Japanese, the terms "design" used
phonetically as it is, and "sekkei," the Japanese translation for design
are used separately with different connotations. Look at Fig. 1, in
civil engineering, engineering "sekkei" work covers drawing plans,
analyzing and testing the plan for all related fields. "Engineering
sekkei" is an act of verifying a sketched or drafted idea making full
use of scientific systems consisting of theorized structural dynamics,

and computerized analysis. For example, if a bridge is going to be
constructed, safety (the bridge will not destroyed easily or not) and
functionality (the bridge will not sway or vibrate to make passers
feel uneasy) must be examined. Through this process, another
hypothesis may have to be made, and should be reexamined. This
repeating process of hypothesis and examination is "engineering
sekkei." Such a hypothesis is prepared based on a designer's sense of
value. The value includes safety levels and costs which can be
quantified, and an aesthetic sense which can hardly be quantified.

Civil engineering structures which are exposed to the public are
recognized as elements of a landscape. These structures need to be
worthy of public aesthetic appreciation in addition to their functions.
This is where is the need arises for "designing" civil engineering
structures aesthetically. As shown in Fig. 1, this "design" side offers a
hypothesis to the "engineering sekkei," which is, as a matter of course,
an arbitrary act. As such, the character of a designer is reflected. The
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above is the rough framework of "engineering sekkei" and "design." In
the following, the relationship between "design" and "engineering
sekkei," and the role of techniques in both will be considered.

2) Collaboration of Architects (Designers) and Engineers

A pedestrians' overpass in a city is a typical case of collaboration
between an architect and an engineer. Nescio Brug (bridge) in the
Netherlands in which | was involved is a pedestrians' overpass
combined with a bicycle lane (Fig. 2,3).

London Millennium Bridge (Fig. 4, p.1) is also the product of the
collaboration of an architect and an engineer. The architect was Norman
Foster, and the engineering company was ARUP Co., Ltd. Usually,
"engineering designers" are concerned about vibration of the bridge
floor when pedestrians walk on it, and design to control vibration.
However, for the above two bridges, design of the physical appearance
was more emphasized, and appropriate engineering technology was

applied to support their outward designs. New Castle Millennium Bridge
(Fig. 5, p.1) was also designed jointly by an architect and an engineer. To
allow ships to navigate more easily, the bridge can move. It has a novel
design that the bridge floor and the upper arch portion turn together. If
this bridge were conceived as a common functional bridge that opens
and closes to allow ships to sail up and down the river, its form should
have been simpler, and the cost for construction less expensive. This is a
product of the "architectural designer" presenting a bold hypothesis and
the "engineering designer" giving a shape to the hypothesis. This bridge
design could not have been realized without solving challenging
engineering problems including the power device using a hydraulic
motor, the bridge actions at different angles until it is completely
opened, stress conditions, wind-resistance, etc.

3) Engineer-led designs
There are cases in which one person works as both architectural and
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engineering designer. A typical one is Fritz Leonhardt (1909-1990)
who was first in the world to bring cable-stayed bridges into being
first in the world. He designed and constructed a number of cable-
stayed bridges over the Rhine river in Dusseldorf (Fig. 6 Knie Bridge
completed in 1969). Further back in history, Isambard Brunel (1806-
1859) an English engineer during the Victorian period designed Royal
Albert Bridge in London (Fig. 7). As a newer example, the pedestrians'
overpass in the German Museum is interesting. It is built as an easy-
to-shake structure and a vibration meter is installed. Visitors can
learn that a man-made structure is bound to vibrate from an
engineering viewpoint. Referring to the framework of "design" and
"engineering sekkei," this overpass is a work based on a hypothesis
treating an engineering concept just like an aesthetic value.

4) Technological advancement and design development
In the past, designers' hypotheses were subject to the examination

through theoretical models and physical models by "engineering
designers." Now, advanced computer software programs have
enabled analyzing the actions of any complicated forms in a
hypothesis using the finite element method. This suggests a greater
freedom for designers to present their hypotheses.

5) Civil engineering structures as the object of "design”

There is a rising trend in Japan to "aesthetically design" civil
engineering structures such as bridges, riversides, and dams.

The British Antarctic Research Base (Fig. 9) was designed by Hugh
Broughton, architect and Faber Mauncell, engineer. In Scotland, an
elevator for boats was "designed.” The offshore platform (Fig.10) in
which | am involved is a purely "engineering sekkei" work, but some
day, architectural "design" may be demanded of this kind of
structure with a new aesthetic eye.

Yoshikazu ICHIMARU, Technological Unit, INPEX Corp.
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Restoring Techniques - from techniques as knowledge
and commercial property to usable techniques in living

*A TV set came to my house

| still remember when our first TV set came to my house over half a
century ago. My mother went to an electric appliances store nearby to
buy a TV set. The shop owner said to her, "My son wants to assemble
one. Won't you please let him do that?" Then the son carried a TV box,
a cathode-ray tube, components and parts, and tools. He struggled for
a few days with the alignment of vacuum tubes on the chassis using a
soldering iron and driver one after another. | have a vivid memory of
myself as a boy watching him at work with excitement. It was the first
occasion that impressed upon me the wonder of techniques.

In those days, an electric appliances store was an agent that satisfied
people's desires for affluent future life by supplying brighter
fluorescent lamps, washing machines, vacuum cleaners, and rice

cookers. The townspeople's techniques and skills were vigorously active.

* Limits of comprehension

A radio set marked the limits for common people to understand and
mange to handle. A TV set easily crossed the border of their
comprehension. It was the first time for technologies to be covered
in a "black box" allowing only elite engineers to understand what
were inside and how they functioned.

In the latter 1970s, integrated circuits (ICs) and computers changed
electric appliances. When dismantled, there were electronic parts and
ICs aligned on the board. Mobile phones have pushed this trend to
the extremity. Only a grasp of people can comprehend its mechanism.
Minutely specialized technologies are integrated in a mobile phone
set, so even an excellent engineer can hardly understand everything.
But what have we lost in exchange of enjoying convenience and
satisfaction of material desires?
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* Iron-making as people's technique

In the 4th century in Japan, iron was made all over the country. It
was the time that obtaining iron meant power for local leaders. The
iron-making method was kept secret among only specialist groups.
Why didn't iron-making develop as a common people's technique
when it can be made from iron sand and burning charcoal? To find
an answer to this question, | planned, when | was a student, a
project to try to make iron in an ancient way. With more than one
hundred friends in total working on it for three weeks, a small iron
lump was made. | was confident that | could make it, but | thought
that as it took so much time and labor, | should entrust it to
specialists and pay for their product.

*Tools as a propagating agent
Advertising the ease of use of a tool even without understanding
the mechanism means to side with a culture in which "usability” is

valued. People buy a tool in agreement of the idea and skill of the
person who has made it. We, designers, should be aware that tools
not only offer functions but also carry the thoughts of the creators
and those who are spreading them.

*Why don't we make it ourselves?

"Instructables” is a website library containing information on how to
make things by voluntary contributions from Internet users (http://
www.instructables.com/). It was first created by a venture group
founded by MIT graduates. The site contains explanations on making
all kinds of things with photos and video films. Its source is the Whole
Earth Catalog that was treasured as the source book on knowledge by
the Hippies' counter cultural movement in the late 1960s. The
Instructables inherits the spirit of the Whole Earth Catalog and
generously discloses techniques and skills that are widely useful in our
living. (http:// www.en.wikipedia.org/wiki/ whole_earth_catalog)

8



WL ZEIZHZRIRDZDTH %,

7O T7eNERIDTE

A== ZLPFRICETE LD >
LB TEMAN S E A vy boElcEH
ZIEFITA B S B HH THAT
DL BRI RS R L TEL
Bl % Ay DA R 7z AR = D — &
ZHGDT2 b DEAED T2 T A TT7 05
EVED 720 DBIRIIEL o7 85I
A28 =%y "D AELTDDEHRD 5
ATPZRICTFITA D 77%17ﬁ%/ﬁ
D &$ 5500 H %,

IN=JFNT7TVr—3>

= FNar¥a—F54 7 eFEY
[BYAS ST % [ el S S QAT a2
T T ) r—yarvEn)Lh—T AR
ZMediaLab?® A ¥ )N—2S5EZ LT 5,
HGOHY)DOLOEALOFTIEY TS
LB oM T FWREIC R o2k
FIRT DBV A= —DFIZ@ER
LN TWE 2 ED 2.CADRNCE »
S72HD Y — IV E O IUTHED 2SH 5
DLV D DEREN LW FEMEICEH L7z
DB EE LT ADEGENB

BARGD LY o TR0 & i
WL DAL CTRBT I LN TER
W ?
19604EfD e v ¥ —=A2HIG L7z A 7
VI —=NNTF ¥ — X FDLETH B Z
NP HAEREZRTRELELLED
T A 7 =%y MREWEGEE Vo 72
MDA v TFTTHDIVTNVIA LT
L D% 3% ROIXXEFLE L2k
BIZR S R W RGO T — 5 R—
VWO THLT 7 EATHIENTE D,
AR D B2 )8 % ik 2 TR AT oo
fEAy b7 — 27 25 BHRAERO R A v
F7—2 & —RIEL T 585524
DHYHVEALTLE -7

W K72 OB Z LB &) B
IR SN L ZNLL I A Y b7 —
7 OEFERENPS TSN N I
TeTRRE GO HEIMERZI R LT
W ZENEROHRETH L LKL 5,
Hik%8)h L THIMCE) X 20 0) 2474
DNENTETTRIN—F v V5T B
FO) T )T AN LB ERGEICR
Sl HOoMmELTWL 2 & &2ThE
125 %,

HWIEROKR E L ORI | EHE -

B o FRESEAWETH % L FAIZIE
I MRIETTRA LTSN T X725
PRI L U 7286l & - ST T g
e L TAIGOSUROHICHE A Z AT
W S EDRETH L FHEDFBETDH
bMWD RTLTHIETHE RV bD
STFICERBLIETHO VMRS X
T B Z L IHAR L Fo Y — v
ELTHIMTHETZ L2

BRIZZ DR ONATHLEE S,
TR T v aFIdvEag X FIFTC
EHEDL v INEEEELNT
WhHKRT YT )—BRIFEA VT T%D
T hERLIROTWL A =T Y
— AN RARXT 4 T OWMGEEIED
PTHFERERTA POREL»Y KL
BIIRY 2E63 e —AEH LS

2 & 2 Rh R < BRI IR DS - T
WIS B 2B O TH B

THAF—DRL I BEH LB LT
WA ROBMTED%EE Z Sl
RY TV a UIlh b HFEEMR L OED
D) T T =% 1D AMARR T A T A
FANDEAE LIEEREE CTAH A
ELTOVEEIVWLDTH 5,

FEZHFEMEBERETHLE > THI
MEIZROBEEY YT 9 &) L8k
VIR E TR R R B,
TV Z DY
SEEPLYBZEDTH LY
L& LR E - CHMBEREDOAEIC
RZ D & LT A & B EIRD 0
HENAEDIZFITL 9 2BUCOH

LY 27 2Bl &I 5hTw
Lo NIZW7ZNRDLZEIZES5THD .o
TWAIULDOH N i P LTOTHER
Va—aryOleoOT
H5)ROERT.HIT.OWTIEA
MHOBILZM > T ZEHTHS
I ANF =R EHOTN A RO < H#iPH
Tay ha—N95ZEBEEICR S,

xE

(3%1) EBbE—
FKHAR 1974.
(3%2) Instructables http:/Avww.instructables.com
(3%8) Whole Earth Catalog
http:/Awvww.en.wikipedia.org/wiki/Whole_Earth_Catalog

[REHKEEVIIC D SH B IUNOWEE]

2%
Make http://www.makezine.com
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* Blurred borderline between professionals and amateurs
Electronic parts can be purchased through the Internet, even from
other countries in several days' time. If you have an idea to make
something, now the barrier is very low. Even information on ways to
make things can be obtained through the Internet. The conditions
are becoming favorable for amateurs to make things themselves.

* Personal Fabrication

The members of Media Lab are starting a Personal Fabrication
movement trying to encourage us to make the things we find
around us by ourselves. They advocate that with materials and
technologies available today, we can make various articles with our
own hands. | share with their idea to make the most of whatever
available today, and | find great potentiality in their movement.

* Designers making full use of technological infrastructure

Can't we reorganize our living to be more satisfying making full use
of our wisdom and technologies? The Internet and mobile phones
are the information infrastructure of today that enable us to access
the enormous volume of databases. Ways to store and use
information and knowledge have obviously changed. | consider it
necessary to re-organize technological information and knowledge.
The information and knowledge accumulated in systematically
segmented specializations should be woven into people's life as
usable information and knowledge for them.

The roles that designers play are also changing. But we are placed in
the best position to see things from the people's perspective. | hope
we can be at the front of enhancing people's literacy in scientific
technologies and manufacturing, and developing their aesthetic
senses including mechanisms and lifestyles.

Ryuichi INAMASA, president, GK Tech
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Electric Vehicles Will Change Motorcar Designs

The automobile industry is actively developing alternative power
sources to respond to the demand to control causes of global
warming. Among others, electric vehicles (EV) using both a battery
and a motor are drawing public attention lately.

The EV is not a recent technology. It existed before motorcars
driven by the gasoline-fed engine were produced. When oil supply
was insufficient right after World War I, EVs were developed and
partially sold in the market.

EVs in those days used lead storage batteries which had low
efficiency. But today, small and highly efficient batteries have
become available to meet the needs for PCs and mobile phones. The
setbacks in the weight and running range of batteries are overcome.
EVs have the potential to change the design of motorcars, because
the motor is much smaller than an engine, and can be placed in any

area of the car. The following is a summary of the interview with Mr.
Sasaki in charge of design at Mitsubishi Motors.

* Motors inside the wheels

Mitsubishi Motors has developed an electric car "iMIiEV" (Fig.1) based
on its light motorcar "i" and us now testing it jointly with an electric
company before launching it next year. Its sports car exhibit model
iMIiEV Sport (Fig. 2) was exhibited at the Tokyo Motor Show in 2007.

The mini-car "i" engine is loaded between the rear seat and rear
wheels. The iMIiEV Sport also places the motor at the same place. The
motor requires a radiator to cool it with water, but the radiator can
be reduced in size, so it is placed in front of the rear wheels. A
bonnet is not necessary, as there is almost no appliance to be loaded
in the front part of the body.

The batteries are installed under the front and rear seats. The center
of gravity is thus lowered to ensure stability in driving, and the
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winds will help cool them while running. As a result, the height of
the body is a little high for a sports car.

The iMiEV Sport has two thin "in-wheel motors" also at both front
wheels. The reason for having three motors is to ensure high
performance. In the iMIiEV Sport, they together generate 87kW of
electricity with the maximum torque at 680Nm. This maximum
torque is equivalent to a 7000cc class gasoline engine.

A sports car equipped with a 7000cc engine has an unavoidably
large and heavy body. But the total length of the iMIiEV Sport is
3450 mm, the width is 1600 mm, and it weighs 970 kg.

A motor can be smaller than an engine when the output and torque
are identical. What is more, the motor does not need a transmission
as it generates the greatest power when it is operating with super
low rotation, and its rotating range is wide. Therefore, individual
motors do not need much space even though the number of motors
is increased. On the contrary, the drive shaft and gears can be

removed by dispersing power sources. The idea to gain high
performance by increasing the number of motors emerged from here.

*Wind power generators

Electric vehicles have different detail designs from gasoline vehicles.
First, the fuel-feeding inlet is not necessary, however, a socket and
cord must be prepared in order to charge the battery. The iMIiEV
Sport contains the socket beside the rear license plate, and an
extension cord is behind the backrest of the rear seat (Fig. 5, 6).
Inside the body, a battery meter will be needed in place of the fuel
meter. The tachometer and water temperature meter will not be
needed. Instead, an electricity consumption meter will be required,
and a meter indicating regenerated energy while decelerating may
be desirable. These meters will be better expressed in digital. In the
iMIiEV Sport, all data will be displaced on the large liquid crystal
display at the steering wheel (Fig. 7).
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Fig.5 Socket for household use set beside the rear license
plate

Fig.6 Extension cord contained behind the rear seat

Fig.7 Digital meter around steering

Fig.8 Small fan for wind power generation by the front
license plate
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Fig9 JFEmzlyEas L ERIRDFER,
Conceptual drawing of a non-touch charger and its use

Fig.10 ZEEMOERA. SREHEORKE M SEBL TET.
Example of use of a non-touch charger.

For the purpose of marketing, the appeal of an environmentally
friendly EV is important. The small windmills are on both sides of the
front license plate (Fig.8). They are a part of a micro power generator
that makes use of winds created by driving. Also on the roof, solar
cells are installed. The amount of electricity generated is very small,
but they are symbolic as a vehicle considering the environment.

* EVs may Change the Motorized Society

Mr. Sasaki sees that electric vehicles may change the way of life in
the motorized society. The iMIiEV can be charged from household
power source as well as a speedy charger. For the iMIiEV Sport, a
non-touch charging system is being developed. It is a system to be
buried under the road surface, and when a vehicle is parked above it,
the battery can be recharged without directly touching the charger.
Its structure will be like a coin-in-the-slot parking meter, and its
billing system will be similar to the electronic toll collection system

used for express highways (Fig. 9). Further, a system that enables EVs
recharge while running on express highways is conceived (Fig. 10).

It has been said that a short running range is a problem inhibiting the
spread of electric vehicles. But if non-touch chargers are widely made
available, and running-and-charging becomes possible on the express
highways, the setback of a short running range may be overcome.

In addition, the speedy charger will be commonly applied to EVs to
be launched by Fuji Heavy Industry next year, and it will be sold by
the dealers of both automobile makers and by sales offices of the
electric power company.

Masayuki MORIGUCHI, automobile journalist
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Plan of San Marco Cathedral

Technology and Sound Expressions

1) Space and Acoustics

Western music developed in a special space inside a church. A single
melody hymn sung in a stone-built church had long reverberation
containing rich harmonics. From this, harmonic senses developed
and became the basics of western music, and later developed into
the system of functional harmonics.

The antiphony style and the concertante principle were born in San
Marco Cathedral (Fig. 1) in Venice in the 16th century from the
face-to-face arrangement of two organs, the choir divided into
small groups, and an ensemble of instruments. The structure of the
cathedral influenced the placement of musical instruments. This
became the established style of music.

As concerts came to be held in halls, people's interest in the
direction of sound had become fixed with the style in which players

and audience face each other. It was only in the mid-20th century
when the spatial composition of music performance was reviewed.
The typical example is Grupen by Karlheinz Stockhausen (1958) in
which three orchestras were placed on the right, center, and left
stages from the audience. Today, after testing various speaker
systems for music on recorded tapes, electronic music and
computerized music, various types of sound systems are devised.
They include a system that mixes music from two channels
simultaneously, and the 22.2 multi-channel sound system to
accompany super high definition TV images.

2) Reverberation

Even though the place to listen to music in Europe has expanded
from churches and concert halls and to private rooms, Europeans
are still attached to the bass part and reverberation. When
instrumental playing is inputted into a computer and engineered,
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they still maintain their musical sense from the medieval days.

3) Exhibition in the storeroom in the basement of the Bank of Japan
The Tokyo University of the Arts co-organized an exhibition in the
basement storeroom of the Bank of Japan (Fig. 2,3). Graduate school
students of the Faculty of Fine Arts showed installations and imagery
works, and six students of Musical Creativity and the Environment
and Music and Sound Creation Studies the Acoustics Laboratory of
the graduate school of the Faculty of Music presented a sound work. |
proposed to the undergraduate students that they work with three
graduate students to study the "music and sound” of Western music
in this special sound environments of the underground storeroom.
The three graduate students took acoustic measurements in the
storeroom in advance and calculated impulse responses from the data
so that they could simulate sound at home. They devised three types
of loud speakers and placed 9 speakers during the exhibition. The

students worked together with postgraduate students and took one
large step forward in "space and sound expressions."

4) Musical instruments and a synthesizer

Europeans' desire for sound is illustrated in an orchestra. An
ensemble created by a group of nearly 100 well-trained players has
no comparative example in the world to express their music with the
same sound range, volume and tone colors.

We play musical instruments and operate synthesizers. Can we call
synthesizers musical instruments? If we see the development of
Western musical instruments only from the viewpoints of expansion
of "sound range, volume, and tone colors,” analogue synthesizers
possess all the elements of musical instruments as they have "sound
range beyond audible frequencies, electric amplifying capacity, and
indefinite sound synthesizing capacity."
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5) Analogue and Digital

When there are problems, digital synthesizers cannot be repaired
without procuring their parts from the manufacturers, but
analogue synthesizers (Fig. 4,5) can be repaired if you have
knowledge of electricity because they consist of transistors and
other parts for general use. Digital technology has changed all
processes of creations, from musical conception, to production
methods, and the touch of operation. It exerted both direct and
indirect influence on the methodology of composing music,
including concert music, after the 1980s.

6) Education

Today, acoustic pieces can be created with a computer. Many students
skillfully manipulate computers and make average pieces following
others' examples. However, this is a skill of "reproduction” and not
"creation." In order to help my new students in my seminar understand

the fundamental elements of European music from the aspect of
acoustic science, | assign them tape compositions and musical piece
production using large synthesizers (Fig. 6). They both require much
manual work. When they use early analogue synthesizers, they cannot
select from pre-set tone colors but must make up tone colors, envelope,
musical intervals, strength and weakness themselves after understanding
various acoustic elements of music. We rarely see the analogue
synthesizer today, but it is important to understand electronic music of
the 1960s-70s. It is also the fruit of trial and error to create an acoustic
instrument made from the beginning of the 20th century. Music in the
20th century has attained indefinite possibility of expressions combined
with advanced technology, but at the same time, has lost the
independence as music. Because of this, | want my students to compose
their works while considering the length of an analogue tape.

Tatsuhiko NISHIOKA, professor, Musical Creativity and the
Environment, Faculty of Music, Tokyo University of the Arts
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Left: L4VX by Cobra with the maximum MOI (5700g cm?),
head size, repulsion coefficient, and cubic volume (460 cc)
within the regulated limit. Fabricated from BAL-4V titanium
and carbon composite. Weight 3108. Right: A driver
used around 1980. Tourney Custom by MacGregor, with
persimmon-made head, 43 inch long steel shaft, weighing
380g in total.

EL19804ED KT A /N — DR A<1
FDRET13274.3Y — F T3 20074E 12 [A
U E88375315.2y T40y A LD F TV 97
(3%1) F 7230 D RTF% b NTH 2647y &
2081y C33yDEDH ) KD a v M
RELGWEPTHHMOEE VW ET,

(A% > 72D Z D O % il H
CEEoFET,

[BLWIR 5T

A =7 —DEMEEGmE LTO[ K7 A
N—= MR K == B B B
BN D) F T EER T I (F
BEDOHFORLKIII TR v]T
THHWDOH EBA L Ul iEf] Hl s
ENDLPERCEREZ B THI LN TE IR
AoHIZ[H L] BLTRS]S S5k
2T LN GNOF ¥ v F 7
L=t EFT EDDNY FZD
bOERELTHINEEAN LTI,

Changes in Golf Drivers

The object of the game of golf is to hit the golf ball with a golf club
and try to get it to sink into the hole in the lowest number of hits.
Golfers compete how few times they strike the ball to get it in the
hole. A golf course basically has 18 holes. Under the current rule, a
golfer can carry and use less than 14 clubs. Fig. 1 shows a general
set of clubs. The angles of face for each are a little different from
one another. The lengths of the shaft also vary to allow the golfer
to hit the ball to different distances. A golfer finds the pleasure and
satisfaction to select one of these clubs and get a high score.

For general golfers, the greatest charm is the length of distance of a
hit. The club used for such pleasure is a driver. In Fig. 2, the club on
the right is a driver | used around 1980. The left one is one of the
drivers sold today. According to the official record of the

Professional Golfers' Association of the U.S., the average carry of
drivers in 1980 was 274.3 yards for the top rank golfer. The record
of the top golfer in 2007 was 315.2 yards, 40 yards more. The
carries by the 30th player also increased from 264.7 yards to 298.1
yards. What has brought this change?

* Easy, High and Far, and Failure Free

As drivers are merchandise, the more appealing product controls the
market. A desirable driver for golfers will be "easy to hit a ball high
and far without fail," hence, the trend of making the head larger.

1) Easy-Trend of Heads with Larger Cubic Volumes

The cubic volume of a persimmon head is around 185cc. A wood
block is carved to this size. As the high quality persimmon became
less available, alternative materials such as plywood, resin and metals
came into use and sold. The volumes of these heads had remained
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the persimmon head. and weighs 370g.

titanium.

the same as the wood head until the wood-head type club made of
steel by US Taylormade spread around 1985. It was difficult to
manufacture heads with more than 200cc (Fig. 3). In 1990, Mizuno
launched a titanium-made head (Ti-110=206cc). Taking advantage
of its light specific gravity and hardness, the production of larger
heads was accelerated, from 250cc in 1993, to over 400cc in 2000,
and even heads with 500cc and 1000cc were tested. Then the
regulation (additional rule 11-4B) to limit the cubic volume of heads
at 460cc was imposed. Currently, within this limit, manufacturers are
competing to enhance the performance and features of their clubs.

2) High and Far-Trends of High Repulsion

Persimmon heads varied in quality because of the innate quality of
the wood. For the protection and stronger repulsion, a material
called a face insert (Fig. 4) made of compressed resin or paper was
applied at the ball hitting point.

Larger and lighter heads have come to be made using steel and
titanium which are superior in hardness and elasticity.
Technological advancements enabled the processing of metals into
thin plates, and the carry of the driver became longer as a result of
the spring effect of the hitting face. In Japan, these heads with
"high repulsion” were used for several years. But in January 2008, a
revised regulation (additional rule 11-4Ci) was imposed prohibiting
heads above a certain level of repulsion coefficient. Now,
competitors are making heads within the very limit of this value.

3) Failure-free Heads-Increased Moment of Inertia

When the ball missed the hitting point at the time of impact, the
club head moves and gives the ball irregular revolution, and the
speed of the head itself decreases. The shaft bends and the ball does
not go afar. A way to minimize the movement is devised by placing
weight on the part away from the center of gravity. It is the
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moment of inertia (MOI) that is involved in the movement of the
head. And the maximum MOI is regulated. These design devices
inside the head were not possible with the persimmon head.
Further, advancements in material processing technology as well as
design concepts are expected.

As shown in Fig. 5, all golf clubs now on sale are larger than those
in 1980. The trend seen in the past couple of years is triangle or
square heads. The desire to place weight as far as possible from the
gravity center may have resulted in these irregular shapes.

In the same period, the material for the shaft has been changed
from steel to carbon graphite, and that for the ball from natural
rubber to synthetic rubber.

| went to the golf course to compare the performance of my golf
club sets from the 1980s and those of today. The driver from the

past was very small (Fig. 6) and heavy. | happened to meet
professional golfer Seiji Ebihara (Fig. 7). He commented that one of
the difficulties with the golf clubs in the 1980s was to hit the ball
high up, and afar, and that the bending range was 20 percent more
than the clubs of today. He also said that 30 years ago, it was
difficult for elderly people, women and primary school children to
strike with a club.

Shigeru USUI, graphic designer

Editorial Committee Discussion
Design and Technology

Sakoda, Yukio: Isaka advocates in his article that the role of design
lies in aesthetic techniques. He points out that recent technologies
are becoming increasingly abstract since physical techniques have
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departed from experiential techniques. Although we have a new
axis for technological evaluation, there is no such thing for design.
It is a problem that neither universal design nor sustainable design
has become established as an experiential technique. He concludes
that social design should link technologies which have developed in
different fields to bring them closer to humans.

Torigoe, Keiko: From Moriguchi's article, | realized the problems of
individual technology and technology for place involved in electric
vehicles. Musical techniques are close to physicality, and in
particular, singers are well aware of physical techniques. But some
people are intuitively not in favor of music by a synthesizer. They
think computerized music is a different kind of thing.

Usui, Shigeru: Mac has "Garage Band" software. You can compose a
music piece with this. Likewise, anyone can build a house they like
by inputting the data in a computer using modules authorized by
the government.

Sakoda: "Garage Band" is a standardization software program. By
combining standardized units, you can compose a piece. The same is
true to a synthesizer, and even a building.

Usui: A golf club is simply made of three parts. For the head,
pressed or cast sheet metal is welded. Then a craftsman files it and
inserts it into a shaft. As the shaft is quite long, the final products
often vary in length and angle.

Nanjo, Ayumi: Ichimaru writes that things which had not been the
objects for design can now be designed for artistic beauty.

Sakoda: He says that safety in civil engineering construction can be
guaranteed now, and that it was time to give more attention to
aesthetic value.

Moriguchi, Masayuki: He showed us good examples in which
scientific technology is beautifully digested. An opposite example
can be seen in the digital camera. Functions which | wonder who
will use are added, and launched as new cameras with added values.
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Mobile phones also have too many functions. We need to redirect
manufactures’ attitudes so that they can bring their technologies to
the level of users’ experiential skills.

Usui: Mobile phones may become more option oriented, and a user
can choose which functions they need to have included.

Isaka, Masato: There are two directions for both technology and
design. One is a technological sphere that does not require any
physical techniques. The other one is what Ichimaru says
"engineering sekkei” which requires physical skills at least partially.
The important thing is how to design skills.

Sakoda: Ichimaru concludes that it is a matter of choice.
Technologically, we are able to realize our ideas, and so the problem
is the criteria for choosing. For landscapes, for example, we are in
an age when we should pay for landscapes as there are people who
consider them as the object for artistic appreciation. Then, you have
to choose to design a landscape worthy of appreciation.

Torigoe: | posed a question to Ichimaru, "Why do we feel beauty in
the simplest and most dynamic structure?” | found his reply to this
in his article.

Usui: Ichimaru's engineering design and its beauty became possible
with the help of electronics.

Moriguchi: | think it is the issue of the direction of design of
technology and the need to fully digest it until, in the case of mobile
phones, for example, users can achieve their goals just by holding a
phone toward different directions, instead of pushing buttons. And
then, beauty and the ease of operation should be expressed.

Isaka: Engineering and scientific technologies have progressed, but
we, designers, are all dependent on this progress, and we ourselves
work in a kind of closed world. There should be specialists who
connect technologies and design.
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